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A.  STATEMENT  OF  THE  PROBLEM 

The  propagation  of  electromagnetic  beams  through  the  atmosphere 
is  limited  by  absorption  and  scattering  of  electromagnetic  waves  by 
air  molecules  and  by  particles  suspended  in  the  air.  Although  the 
theory  of  electromagnetic  interaction  with  homogeneous  spherical 
particles  is  well  understood,  there  are  still  outstanding  problems 
connected  to  the  interaction  of  electromagnetic  radiation  with 
composite  or  nonspherical  particles.  The  purpose  of  the  performed 
research  was  to  enhance  the  knowledge  and  computational  methods 
describing  interaction  of  electromagnetic  waves  with  atmospheric 
particles  including  nonspherical  and  composite  ones. 

B.  SUMMARY  OF  THE  MOST  IMPORTANT  RESULTS 

Scattering  of  electromagnetic  waves  by  nonspherical  particles:  was 
considered  using  the  anomalous  diffraction  approximation.  It  has 
been  shown  that  an  explicit  analytical  expressions  can  be  derived  for 
the  scattering  and  absorption  cross  sections  of  hexagonal  crystals  and 
many  other  nonspherical  shapes.  The  derived  expressions  were 
applied  to  the  case  of  propagation  through  cirrus  clouds  and  through 
the  falling  snow. 

The  exact  solution  of  the  scattered  field  by  a  host  sphere  containing 
arbitrarily  located  spherical  inclusion  was  derived  and  applied  to  the 
case  of  water  droplet  containing  a  black  carbon  particle.  It  was 
shown  that  effective  medium  theories  provide  a  good  approximation 
to  the  effective  refractive  index  of  a  composite  particle. 

We  have  developed  a  strong  research  interaction  and  collaboration 
with  the  scientific  personnel  at  the  U.  S.  Army  Research  Laboratory, 


White  Sands,  NM.  The  vigorous  collaboration  is  reflected  by  the  fact 
that  four  out  of  eleven  publications  were  co-authored  by  Dr,  R. 
Pinnick. 

We  have  shown  that  the  positions  of  resonances  of  weakly 
absorbing  spheres  are  different  from  those  of  nonabsorbing  spheres 
and  that  they  cannot  be  characterized  by  real  parts  of  the  positions 
of  poles  in  the  complex  plane.  Resonances  for  absorption  and 
scattering  does  not  occur  at  the  same  value  of  the  size  parameter. 
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